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(54)TitIe: OPTICAL RECORDING MEDHIM 





(57) Abstract 

An optical reconling medium having a recording layer made of a phase-transition material. The ratio (Ac/Aa) of the absoiption factor 
(Ac) of when the recording layer is in a ciystallinc phase to the absorption factor (Aa) of when it is in an amorphous phase is 0.9 or over. A 
ciystallization-promoting layer for promoting ciystallization of the phase-transition material is formed in contact with at least one of the 
sides of the recording layer. Control of absoiption factor and promotion of crystallization are both achieved, so that the differences of 
physical properties of crystalline and amorphous phases arc properly compensated, and good direct overwrite is realized even under high- 
speed and high-density condition. 
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1 2 . mmm^mm 13,^2 <Dmmi^m 14,^1 cD^:^^^itum 
® 1 5 , rd^Ji 16,^2 (Di^^mimmm n , ms commi^m 1 



mm&m 1 1 



jSiiMsi^r® 1 3 
mmm 1 6 

mmitis.mm 15,17 
^ 1 (ommi^m 1 2 

^ 2 ©i^mi*^® 1 4 
^scDisa^M 1 8 



1 . 2 mm) 

S i (JP^ 4 0 n m) 
GezSb^Tes (jS^15nm) 

(p^ 0 . 1 mm) 
Si-C-H-O (iP^4nm) 
ZnS-Si02 (J1^150nm) 
ZnS-Si02 (JP^20nm) 
ZnS-Si02 (iP^eOnm) 



)&4b\ i^miti&mmi 5^ 1 7^3^fflbTl^ss i-c-H-o 

It. S i C ^ — y h 3 0 0 ppm®H2O ^^tsAriS 
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H 


C 


0 


S i 


2 6.0 


3 0.0 


18.0 


2 6.0 



>y)V^'i^m\^t^c AQCMs QCM. ACM^^^^BI 1 2 tltb 

(1. 2inm) /Al-^^ (1 OOnm) 
/ZnS-Si02 (lOnm) /Si-C-H-0 (4nm) /G 
e.Sb.Tes (2 Bnm) /Si-C-H-0 (4nm)/ZnS 
-S i02 (8 5iim) /n-^^Jti—^^^-^-V^t^-^ (0. imm) 

y) ti-^.^- il. 2min) /Z nS - S i Oa (1 5 0 
nm) /Si (4 0nin) /ZnS-SiOz ( 2 0 nm) /Ge. 
Sb.Tee (1 5nm) /ZnS-SiO. (6 0nm) /4fU*- 
hMS^- b ( 0 . 1 mm) 
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^ U h»^5 ( 1 . 2 mm) /A 1 ( 1 0 0 nm) 

/ZnS-SiOz (17nm) /Ge^SbaTes (20nm) / 
ZnS-S i02 {9 5nm) /^^')iJ-^^^--hm.i^-h (0 . 1 

mm) 

&^2{c^v-ro 'Sj^Js tfm^mi^^tz^uncDmmm^m (n-ik) 





• 


n 




1 . 


5 8 




• 


n 




1 . 


5 8 


Z n S - S i 0 2 




n 




2 . 


1 3 


S i-C-H-0 




n 




1 . 


9 


G e 2 S b 2T e 5 im^^B) 




n 




3 . 


7 2 






k 




3 . 


5 2 


GeaSbzTes (T^^ ;\^y T 




n 




3 . 


7 0 






k 




1 . 


7 3 


S i 




n 




3 . 


8 6 






k 




0 . 


3 4 


A 1-^^ 




n 




1 . 


3 5 






k 




6 . 


3 0 


Au (^(DmMm-^^m) 




n 




0 . 


1 9 






k 




3 . 


5 0 
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[*2] 





n« S9 IB ^ 

( crystal ) 
: Ac 


8u W *B " w ~ 

limnphoiisl 
: Aa 


Ac/Aa 


(c) : Rc 


(a) : Ra 


(c) : Tc 


7iim$ 

(a) : Ta 


(a-c) 

: 


A Q C M 


64.4% 


55.7% 


1.16 


14.3% 


3.6% • 


15.0% 


28.8% 


-0.22 ;r 
(rad.) 


Q C M 


74.3% 


91.2% 


0.82 


23.8% 


2.5% 


0.00003% 


0.0001% 


-0.10 TT 
(rad.) 


ACM 


60.2% 


50.8% 


1.18 


16.0% 


4.5% 


16.8% 


31.5% 


-0.16 TT 

(rad.) 


ii&j&m ) 


75.2% 


86.7% 


0.87 


21.8% 


5.0% 


0.00005% 


0.0001% 


-0.26 TT 

(rad.) 



( 1 ) h:r->'^^'r h (DOW) HiU (c J: S iS' —fii© 

(2) ^ p;^7'i' hiRiJ^ (^^ > h 7 l 0 0 OIUDOWUT 
:t3^x h ^ »y ^c#t!flIID OW) 

(3) iooo!HiDowbfev-^5£9 o'ccDSM mmmm%) 

(4) 1 0 0 0IllDOWbfcv-^:feiit!3MUS^b^®^©i^^v 

(5) $^mm(D^^'y^}\y^^y^t i o o oihid owm^i^'y ^ 
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. : 6 4 0 nm i^mi^ly -"^f -) 

• ^#3U >X ( 2 >X) (^N A : 0 . 8 5 

• : 9 . 2 4 m/s 

• ( 1 > 7 ) mm 

•f-^>;t-;i/:J7D>y^ : 6 6MHz 

(jx — h :$^35Mbps) 

n • T/-?;i';:^{is n-iflao^'';i':^*^?>^c?>o ^fe. PcgP 

1 < P p T' § o ) 

• iB^vg*>''?'7- : P P = 6 . 5mW 

P 1 = 2 . 5 mW 
P c = 1 mW 
•H^/ir?— :Pr = 0. 5mW 

• ^^JS : 0 . 2 1 >t/m/b i t 

I?iffi3^m^* 3 St>*l2l 1 4 ~EI 1 7 (1:^1-0 

3fe*5. l O O O OlslDOW^<DS<?'yiS7i«*^'l 3%tJ>T 
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-F-^(D^^^^m±. 1 0 0 O-C® 
^I5]^*s 1 0 0 0 0 |iltJl±©J®-^^Os 1 0 0 0 [nlJ,:iT®®-&^ x- 
[^3] 





1000 @ DOW 






- <P (D 






A Q C M 


8.5% 


o 


o 


O 


0(AaTlfSk 


66 — 90MHz 


Q C M 


8.0% 


o 


A 


X 


X 


30 ~ 60MHz 


ACM 


9.7% 


X 


o 


O 


o 


30 ~ 45MHz 




DOW ^ rJ 
( 60MHz ) 


DOW ^nj 
( 60MHz ) 


A (30MHz 


O (30MHz 

1 -nm%'k) 


A (30MHz 


20 ~ 35MH2 
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li^^WiiUm^mM (Ac/Aa^O. 9) ir^^tiz^y)mUT^ 
d h As-e t X h ^ .y ^ ^JSS iRl±T 2. - ^ ^ CI ^ o o 

i-tmmmmm (aqcm) tmmcomm.cD^y'^ :^^iz^\.^x. 
$^^m(DT'i:jvy TT.^mxcDMmAa.m'B.mm&'^mzm^-r 

^miz-Di^^xm^tcc 
A Q CM iimm(Dmm^t bx mm^m4l,z^•r^'^iz^^,/^)■ 

>r;i/ (i) ~-t^->r;b (iv) ^i'^i^l.tzo ^*5x ^4l3ttx =&-9- 
> ^ ; 1/ {3 43 S T ^ ;i/ 7 T )K SI T- © n& 1151 ^ A a ® It ^ fii #f -i^ T 



[*4 ] 





ZnS-SiOz 
(nm) 


Si 
(nm) 


ZnS-SiOi 
(nm) 


Si-C-H-O 
(nm) 


GejSbjTej 
(nm) 


Si-C-H-O 
(nm) 


ZnS-SiOj 
(nm) 


Aa 


(i) 


75 


30 


12 


4 


14 


4 


62 


36.9% 


(ii) 


105 


38 


19 


4 


14 


4 


61 


42.8% 


(iii) 


150 


40 


20 


4 


15 


4 


60 


55.7% 


(iv) 


160 


60 


20 


4 


15 


4 


60 


63.0% 
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AQCMcD4't:-*)2|^{CAa^6 0%®$ElllP«3T'Aa^ 
C-H-OiOm^^M^s 1 0 0 0 07}- — — ^ hmcDi^ ^ — 

^•r\ ?^^<b{£ii;i®w*4i: b■r^ s i c;st>'s i - c - h - o 
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3$9 . 2 Am/m T'^^'-Y Vt-^"^^^ V (DOW) 

^hi^y^-momt m2 d jscu. 5^^>^->;^^d«^^7 6m 

Hz 0. 6m/m T-®^>f l^^ h;r-/^'^^ b (DOW) 

mm:^^^i^y^-i^(^^^^ (02 2) <&il!iJ^bfeo fffflS^f^tt^ 

l^-rtl®*^*4=&fflV^fcm■^{3^. 1 0 0 OEDOW^^i^^;'^- 
^^nSo ^fes iiKiX<4%l^±b-Cl>5o 1 OHIDOW^ 

^ nx l^ - h tc J; § ^ CD T'. umm&m\i<D^m h \±mMm-t: 

S o 

dti gonitis 1^ ^ ?^^'fl:{S3i«l-«iN Si-C, S 

i-N, Si-C-O, Si-C-H, Si-C-H-O, Si- 
N-O, Si-N-H, Si-N-H-0, Si-C-N, Si- 
C_N-0, Si-C-N-H, Si-C-N-H-0, Si-0. 
Si_o-H, Al-N, A 1 - 0©l^■f 
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bfeo 3(7)^7^ 'f:^^tt. mmmm2 i±cjKM® 2 2, mi com 
mi^m 2 3 . it^^Bitumm 2 4 , gB^Ji 2 5 , ^g^^bisM^ 2 6 , 
m 2 oD^m^*:® 2 7 , )tD^iR{&Ji®® 2 8,^3 (Dmm^m 29,^ 

(il^ 1 . 2 mm) 

Au im^ 6 0 nm) 
G e 2S b2T e 5 (JP^ 1 5 nm) 

0 . 1 mm) 



mm&m2 i 



si>rM 2 2 

IB^Jl 2 5 

9tmMumm 3 0 



^^^biSitM 2 4 , 
)tniiitx^J^® 2 8 
m 1 cDi^S^*^® 2 3 

m2(Dmmi^m 2 1 
m3©^m<*^® 2 9 



2 6 



S i-C-H-O 4 nm) 

Au (JP^ 1 3 nm) 
Z n S - S i O2 {W-^ 1 5 nm) 
Z n S - S i O2 10 2 nm) 

Z n S - S i O2 (ff ^ 2 nm) 
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l± 1 5 %lUTT'feofco 

3gm^SMM 3 3 , S 2 CDMS^t^Ji 3 4 , J^^^biSJt^ 3 5 , iB^ 

^36, mmiti^mm 37,^3 3 8 , t^mM^mm s 



jgB^a^R3 1 



3ijlSiSI*S 3 3 
IB^^ 3 6 

^mmi^mm 3 9 
jg^^bisiiji 35,37 



(ff ^ 1 . 2 mm) 

Au {m^ 1 5 nm) 
Ge2Sb2Te5 (J?^ 1 4 nm) 

(Jl^ 0 . 1mm) 
S i -C-H-0 (J¥^ 4 nm) 
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mi(Dmmi^m32 ZnS-S iO^ Of^S 4nm) 

m2(Dmmi^m34 : ZnS-S iO^ (J?^ l Onm) 

mSommi^mSQ - Z n S -S i O2 (JP^ 5 4 nm) 

[me] 





( crystal ) 
: Ac 


IraDiplioiis) 
: Aa 


Ac/Aa 


(c) : Rc 


(a) : Ra 


(c) : Tc 


(a) : Ta 


(a-c) 
: 


A Q C M 


70.1% 


59.5% 


1.17 


8.2% 


0.06% 


20.0% 


37.3% 


0.42 n 
(rad.) 



m^n-otzh:i^. ioooii]^$7--fi/^ h:t-M-^®i^^f ^--tt 

cD^-fb^^m 2 8 ic^-fo 

m 1 cDM3i§!^>si^« 4 3,^2 (Dmrnmi^mm 44, m 2 (Dmmi^ 

Jl 4 5 , sa^-fbiSiiJS 4 6 , IB^e 4 7 , ^^<b{£Jijl 4 8,^3 

fD§im-f*:S4 9 , ^mmumm 5 0 ^mmmmvxti:^^(D-7!$>:^o 

1 . 2 mm) 
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m 1 <DmmmRmm4 s 

mmm 4 7 
^mmumm4 0 . 



JS^-fbiSM® 4 6,48 

m 1 <Dmmi*-m4 2 

^ 2 ©Ms^^ 4 5 
^.3 (Dmmi^m 4 9 



Au (if ^ 8 nm) 

S i im^ 4 0 nm) 

G e 2 S b2T e 5 (J?$ 1 3 nm) 

(JS^ 0 . 1 mm) 
Si-C-H-0 (ff^4nm) 
ZnS-Si02 (IS$5 2nm) 
ZnS-Si02 (IP^2 0nm) 
Z n S - S i O 2 im^ 6 0 nm) 





( crystal ) 
: Ac 


(uMiphou) 
: Aa 


Ac/Aa 


(c) : Rc 


(a) : Ra 


(c) : Tc 


(a) : Ta 


(a-c) 
: A(i> 


A Q C M 


53.5% 


41.7% 


1.28 


14.4% 


3.8% 


22.2% 


37.6% 


-0.10 n 
(rad.) 



CD^-fb^^S 3 0 iZfjkTo 
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& s 1$ ^15 s n « -r ® T- ^ 5 o 
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m ^ <D ^ m 

iJltSOSiR^A aCDJrtA c/A a/bs 0 . 9W±-e^^?^ 

±t&^mm^mmmtf^ ^tBmm^^i^mm^ ti^ t^mmtt- 
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1 0. ±iB8B^^**T^;u7 t:^*^S8K:^S ^©o^iitX^A a 

11. ±mf^^<ti^m^mi-±. Si-C. Si-C-Os Si- 
C-H. Si-C-H-O. Si-N. Si-N-0. Si-N- 
H. Si-N-H-0. Si-C-Ns Si-C-N-0. Si- 
C-N-H. Si-C-N-H-0^ Si-0. Si-O-H. A 
1 -N. A 1 - Oiy^^mi^ti^'ptj: <t'b 1 «lT-fe S d i: <fe^i!J i: 

12. ±iBf3^@tt> G e- Sb-T em®M*4<^«B^***4ii U 

13. ±i3iBiiSid:^ IB^W*4i: UT G e xS by T e . (fib. 

y, ztt^TC^Ci^^ibSab. 17^x^2 5. 17 
^y^25> 45^z^65T'fe?)o ) ^^mt ^ ^ t^^m^tt 

14. ±i3gB^®tts ^«:&t>vx{i^m^^«-r^-^^^^ 

1 5. ±iBKS*^{d:. fs,mn^m\^-v^<Dm&Miz^\.^xRm 
m^miy^ mBimmt^o . o o o 4 j/cm • k • s~4. sj/ 
cm • K • stji :hm^^-r ^un^ ^) ^j: ^ :i t^i^mt-r ^m^cD 
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17. ±BBss^®«^ M^m^miz^^^rmmn^miy-^iftizM 

18. ±iBSI*M*SAl, Ag, Au, Si, Gea^^-Hf^. feS 
v^ -rti*^ iee^ i: -r ^ fb^i^ ^ tt^g-^i^*^ ^ s -:i ^ 

^ ^ -r -2) ai^cD$Bffl^ 3 JlfBiiO^HB^iS^^^o 

19. sB^H^ffl l^— 1f ^t^^KS** 6 3 0 nm~ 6 5 0 nmt?fe 
±iBRIifM{3 S i -^©JP^ d ^ 2 0 nm< d< 7 0 n 

mi: \^f^:L}i^mmh-r^m^o:>mmm i s JSfBii6<^>>tsB^^«i*^o 
2 0. ±fBSMM{is ^m. ^^jist5^n^©'fb^^xtt?g^ 

c i: i: -r S if AftofSH^ 3 iII3«!6® y^lB^^f^-f^^o 

2 1. ±fBiia#>H-*4***Z n S- S i O2 M^i^X^^ ^ :l 

2 2 . ±iBZ n S - S i O2 M'&^ilciJltS S i (D^^S** 

1 5~ 3 d'EjvyoX'^^^ t^mm.tT^m^(^^mm 2 iiiiBife 
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2 8. ±$E^m.(DmcDo-ib. m^r ^mmi^m(Dmifrmn(D^i^ 

2 9. ±$^w.mcDmt^. zns-s i02 m^^t-^tj^^mt. 

3 0 . ±mmmmifiG e - s b - t e ^cDum^f&muntvx 

CI^M*4<^'^^^^^^ fi-oSIS#®{iZ n S - S i O2 J: t) *c 

3 1. &mjiiz. ^KDmm^m. ^mm. mzcDmrni^Ms m 
1 (D^m^tis.mum. mum. m2(DmFB^ti^Mun. msomm 

3 2. ±HBS*S©jP^^ 1 . 0~1. 2mm. ^1©^^^^© 
m^^2 0 OnmWTx SM^Ojp^<fe2 0-7 Onm. m2(Dm 
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mi^mo:>m^^5'-6 o nms m i (om^itiS-MuncDmi^ ^ 2 

2 0nm. sB^^Oi*^^ 5~ 2 5 nm. m 2 (Dmm^tUmUmcD 
J5^<£2~2 0nm. ^3 (Dmmi^m(Dm^ ^ 4 0 ~ 1 0 0 niriv 

^mMumm(Dm^^o . o5~o. i 5 mmti^ tz at ^!\^mt 

33. IB^M^ffiU'-lf^cOigt:!^ 6 3 0~ 6 5 0 nmi: L-^ ± 

i3*is®ff^^i. o~i. 2min. m i(Dmn.i^m(Dm^^ 1 0 

0 ~ 1 5 0 nmJMT> 30~50nm. 112 (DmM 

i:^moDm^^ 10-3 0 nm. m 1 (Dm^it^mmmcDm^ ^ 2- 

1 0 nms t^mmcDm^^ 5 ~ 2 5 nms ^ 2 (Z^ijg^'fbiSit***^® 
J5^*2~l Onm> ^3©UI«^S©ff^S:4 0~ 8 0 nm^ 5^ 
jlili^MjiCDJ*^ ^ 0 . 05~0. 1 5 rami: Ufc 3 i:^J^6l![i:-r 
■Sm5}<CDl5fflll 3 2^83m©^iB^^i*o 

3 4 . ±sB^^^b{Sji®^W-rSiB^Ji©iB^S^l/-1f3t*sA 
3 5. ±HB^^i©i*^^i:S^^<bi£MJi^*1-SiB^®©P^{-7t 
3 6. ±fB^i!&iRM®{i> ^M«^^i3*5V>tiBiiS^.fflb-1f 

^i3^-r^oiijR^:{^3 %w±-e$) K'DmMmt^2 0 %j-:A±T'fe 

3 7.. ±HB^B&llX$iJ^®{is ^^S^S^tJ^^ti^j^-fb^i^X 
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3 8. ±S3>fei!SiR*JIW®t- Au, Al, A g©l^•rniP&ffl^^> 
^com^ d^3nm<d<3 0nmi: [^tc Z t^W^tT ^^M(D 

4 0. ±H3Kfim<*:**3|43b5Z n S - S i 02 

4 1 . ±13 Z n S - S i 0 2 S i O ^ (O^mmif 

1 5~3 5^;i/%T'^€.cii:&1^^i:-rSaSAl<®fEHm4 OiSI3«i6 
®5tI3ltia£i*:o 

H3^i^£#^o 

4 3 . mn^cD^ > ^ ^ tn y^i^e omh ziii±-^$>^zh 
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FIG, 3 



mJi) 



I ni-2 
I m- 1 



: I y 
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1 . 2 mm 



I r 



It 



l2SE:«iR£nS31t3lS: 1 12 

I m- 1 mzm^n^mBL : i ■ m- 1 



FIG. 4 



CD 





FIG. 5 



wo 99/44199 



4/1 8 



PCT/JP99/00850 




FIG, 7 
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FIG. 1 1 
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FIG. 29 
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